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Abstract:  
 
Hip fracture among elderly people is identified as a serious health problem worldwide. 
Because of the potential immediate preventative effection, hip protector drew attention 
from research field. Plenty of researches were conducted for examining the efficacy of 
hip protector in preventing fall-related hip fracture among elderly people, and results are 
conflicting. This literature review study aims to sum up and analyze previous literature, 
and then provide an overall picture of existing researches results about efficacy of hip 
protectors. Reviewed articles were collected from Google Scholar, SAGE, Academic 
Search, PUBMED, and CINAHL. After checking with a structured checklist which is 
formed from suggestion of Polit et al (2001), 11 studies finally are taken into this litera-
ture review study. Inductive and deductive content analysis are employed as data ana-
lyzing method for answering three research questions: (1) what results previous litera-
ture obtained concerning the efficacy of hip protector in preventing fall-related hip frac-
ture among elderly people? (2) Which factors affected results in reviewed literature con-
cerning the efficacy of hip protector? (3) How reviewed literatures can be interpreted in 
terms of “quality of life”? The conclusion is (1) overall efficacy of hip protector is not 
yet established, since results of previous researches are conflicting; (2) factors affecting 
results of efficacy examination of hip protector could be: adherence, sampling size and 
resources, sampling processing, the biomechanical capacity of hip protector, hip fracture 
incidence, and one with high risk of hip fracture is not always likely to wear the protec-
tor; (3) quality of life can be directly weakened by fall and hip fracture in physical, men-
tal aspects. 
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1 BACKGROUND 
 
Hip fracture has been identified as a serious public health problem worldwide in many 
researches, since it causes sufferings to old people in physical, mental, and social as-
pects, thereby deteriorates the life quality of older people; as well, it brings about great 
challenge to health care professionals, research field, and societies. Thus plenty of re-
searches have been launched, but results from them are conflicting. 
 
 
1.1 Hip fractures and its consequences 
 
“A hip fracture is a break near the top of the thighbone (femur) where it angles into the 
hip socket. Fall-related hip fractures usually occur when an individual, typically with 
insufficient soft tissue to absorb the shock, fails to generate an appropriate protective 
response and impacts the ground or other hard surface at or near the hip with a force 
that exceeds the fracture threshold of the proximal femur. ”(Sveistrup & Lockett, 2003).  
 
The hip can break in different positions. It is usually categorized into intracapsular (the 
bone within the joint capsule breaks) or extracapsular type. (The bone outside the joint 
capsule breaks). Clear indicators for hip fracture are immense pain around the injured 
place; unable to move the hip, stand or walk; the injured leg looks shorter than the nor-
mal one, and it looks turned outwards. (Patient UK, 2011). In most of hip fracture cases, 
hospital admission and surgery are needed. 
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Figure 1: types of hip fracture (Patient UK, 2011) 
 
 
Hip fracture predominantly occurs in older population, and the incidence increases ex-
ponentially with age, especially after the age of 60 years. ( Kannus et al., 1999). It re-
vealed that women are more susceptible to the hip fracture than men, since they occu-
pied about 80 per centage of all patients. The mean age for hip fracture is 80 years old 
(Patient UK, 2011).    
 
Moreover, Gullberg et al. (1997)  estimated that totally 1.26 million people fractured 
their hip in year 1990, and the figure will be doubled to 2.6 million and tripled to 4.5 
million by the year 2025 and 2050 respectively, as the population is getting old in every 
corner of the world.  
 
This alarming statistic not only challenges public health sectors and societies economi-
cally, but also substantively implies high incidence of longstanding pains, functional 
impairment, disability, and death to the senior generation (Kannus et al 2005), for those 
it is impossible to put any price on.  
 
Researches show, one year after the hip fracture, only around 50% people maintain 
same level of walking ability (Sernbo & Johnell,1993);  60% patients were affected by 
pains, over 30% of them had the pains to disturb their sleep, and the ability to perform 
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the daily activities also has been reduced. ( Osnes et al., 2004) . As well, hip fracture 
results in high mortality. It was reported that “the risk of mortality in hip fracture pa-
tients (65 years or older) was 3-fold higher than that in the general population and in-
cluded every major cause of death”. ( Panula et al, 2011)  
 
Furthermore, hip fracture may weaken mental health of older people greatly. As it sug-
gested in Sernbo & Johnell’s (1993) work, that “decrease in walking capacity make pa-
tients more afraid to walk outdoors and for that reason impair even further the quality of 
life”. It is consistent with research of Salkeld et al. (2000),” 8% of women surveyed 
would rather be dead than experience the loss of independence and quality of life that 
results from a bad hip fracture”.  In another word, hip fracture is one devastating illness 
which may result in isolation, dependence, vulnerability, lower self-image and confi-
dence to older people, thus reduce the quality of life of them. 
 
Due to deteriorating consequences of hip fracture which bring to elderly people, their 
families, caregivers, and the public health sectors, plenty of researches have been con-
ducted for seeking causes and interventions for hip fractures of elderly people in last 
decades. Many researches stated that age-related osteoporosis and fall are major risk 
factors for hip fracture among elderly people. However, Parkkari et al. referred 98% of 
all hip fracture to the result of a fall which from the standing-height or less, and impact 
from the fall directly exerts on greater trochanter. This kind of sideways fall brings 
about 20 times higher possibility than other falls to sustain a hip fracture. (1999).  
 
It is also stated that hip fracture mean threshold for the elderly is 2110N (Lotz & Hayes 
1990), but this value much smaller than 5600N (see in Harada et al, 2001) which is es-
timated transfer from a fall to greater trochanter region. It indicates that without break-
ing a fall by hand or the like, elderly people are likely to sustain the hip fracture due to 
great impact pressed on the greater trochanter. This finding supports the result from 
Parkkari et al (1999) research in the mechanical aspect. 
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Accordingly, it seems that finding out the intervention either for preventing falls or for 
attenuating the impact from falling which directly acts on the greater trochanter, is a 
break-through point for preventing hip fractures among elderly people. 
 
 
1.2  Current interventions for falls and hip fracture 
 
Many interventions and programmes have been introduced into the practice of fall pre-
vention, thereby preventing hip fracture, such as, balance and muscles exercises 
(Schardt, 2008, p11), medication review (Mackey& Nancarrow, 2006, p193), nutrition 
implement, (Mosekilde 2005, and Schardt , 2008, p10), vision examination and im-
provement ( the college of optometrists, 2011), feet treatment and good footwear, 
(Mackey& Nancarrow, 2006, p195, and Menz,1999)  and environmental risk factors 
exclusion (Akyol,2007; Garner, 1996; Johnson, 2010). Whilst a non-pharmacological 
method has attracted lots of attention from research field and health care practice, that 
is, external hip protector. 
 
Hip protectors are a kind of protective clothing designed as the undergarment which 
containing pads at the side of the hip. Presently there are two types of hip protectors 
available in the market: 1) hard hip protectors which are designed for shunting impact of 
fall into the surrounding tissues, and 2) soft hip protectors which are meant to absorb the 
impact from a sideways fall. (Holzer et al, 2009). By wearing hip protectors, it is ex-
pected that impact transferred to hip area from a fall is reduced, thus the potential frac-
ture and injuries on hip can be minimized. 
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Figure 2: the hip protector: the two padded protectors are worn inside pockets on a stretchy undergarment. (Kannus 
et al, 2000) 
 
 
2 RESEARCH AIMS AND QUESTIONS 
 
In the light of potentially immediate effect on preventing hip fractures in elderly people, 
many researches have made efforts to explore the practical efficacy of hip protectors. 
Various methods have been employed, different aspects have been examined, and con-
flicting results obtained. In practice, the controversy about efficacy of hip protector may 
confuse the elderly people and health care professionals in application of the hip protec-
tor for preventing fall-related hip fracture among elderly people. 
 
So that this literature review study means to sum up and present previous research re-
sults, thus provides an overall picture about efficacy of hip protector to elderly people 
and care professionals, as well tries to offer a theoretical reference to them for whether 
choosing the hip protectors as a part of intervention for hip fracture.   
 
In guidance of this aim, the writer adopts the literature review as study method, through 
collecting and summarizing valuable information from related research field,  attempts 
to answer following questions:  
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1. What results previous literatures have obtained concerning the efficacy of hip 
protector in preventing fall-related hip fracture among elderly people? 
2. Which factors affected results in reviewed researches concerning the efficacy of 
hip protector? 
3. How reviewed literature can be interpreted in term of “quality of life”? 
 
 
3 THEORETICAL FRAME 
 
This literature review study is undertaken on the theoretical basis of “quality of life”, 
since it has been a significant indicator in health care field for measurement of health 
outcomes, or consequences of care. (Bowling, 1998, p1) 
 
There is no consensus over a definition of quality of life. Basically, “it is recognized as 
a concept representing individual responses to the physical, mental and social effects of 
illness on daily living which influence the extent to which personal satisfaction with life 
circumstances can be achieved.” ((Bowling, 1998, p6). In health–related aspect, this 
definition can be broken down into several dimensions, they are, physical, mental, so-
cial wellbeing, and personal satisfaction about life. 
 
From current researches, the direct connection between hip fracture and life quality of 
older people can be easily traced, since several researchers have released pessimistic 
viewpoints about deteriorating effection on life quality following hip fracture (Randell 
et al, 2000; Salkeld et al, 2000; Jongjit et al, 2003, Fierens& Broos, 2006). Hence, it can 
be deduced that prevention of hip fractures among elderly people at least is beneficial to 
avoid the unnecessary loss of their quality of life.  
 
Therefore, this review study is eager to find out a relatively intact picture about the effi-
cacy of hip protector in preventing fall-related hip fracture of elderly people; in another 
word, seek possible intervention for securing the life quality of them. 
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4 METHOD OF STUDY 
 
“Literature review is a comprehensive study and interpretation of literature that relates 
to a particular topic”. Through summarizing and analyzing the related research results, 
literature review seeks to present an overview picture of this research field. (Aveyard, 
2007) 
 
Working as a research methodology, literature review is required to be undertaken sys-
tematically to ensure the validity and reliability of the review. Thus the following issue 
should be clearly explained in a literature review study, for instance, how the research 
questions are identified? Why literature review is chosen as the research method? How 
to search for appropriate literature for answering the research questions? How the se-
lected literatures are critiqued and finally how the information is brought together? 
Whilst processing of the above issue should be well documented. (Aveyard, 2007, p 16)   
 
 
4.1 Justification of research method  
 
To be a novice in geriatric care research field, it is hardly possible to conduct a random-
ised controlled trail (RCTs) which is commonly used to determine the effectiveness of a 
treatment or intervention in health care research (Aveyard, 2007 p 26), due to limita-
tions in, such as, research experiences, time, financial funding, and accessibility to pub-
lished literatures. So reviewing literature which adopts the method of randomized con-
trolled trail and deal with the same research question(s) with the undertaking research 
study would be an optimal choice for the novice.  
 
Secondly, literature review study can bring individual researches together to accomplish 
the jigsaw on one specific topic. It compensates the weakness of any individual re-
search, since the real impact and study power of any single research cannot be deter-
mined. Thus literature review study is a good way for the novice researcher pursuing a 
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full picture on the studied field. In another way, it gives the possibility to provide over-
all and objective opinions from theoretical research to real life practice.  
 
In conclusion, literature review as a research method, make up the new researcher’s de-
ficiency in experiences, time, funding, and accessibility to published and unpublished 
researches, etc. Also it reinforces the integration of the theory and practice for which is 
supposed to be the supreme aim for a polytechnic student. That is why literature review 
will be adopted in this study. 
 
However, this is not a systematic review or meta-analysis, since the writer lacks in ade-
quate ability and knowledge in launching neither systematic nor meta-analysis. 
 
 
4.2 Data collection 
4.2.1 Literature searching strategy 
 
Articles  involved in this review study were respectively collected from database SAGE, 
Academic Search Elite, CINAHL, Google Scholar and PUBMED, with the keyword of 
hip protectors, hip fracture or in combination. In addition, several articles were hand-
searched by name which has been cross-referenced in selected articles from above data-
bases. 
 
The general inclusion criteria for selecting articles are: 
 
1. English language only 
2. Randomized controlled trail only 
3. Published data only 
4. Year 2000 onwards  
5. Research based on either community or institutional aspect 
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The general exclusion criteria are: 
 
1. Not directly relevant to research questions 
2. Not the randomized controlled trail  
3. Not accessible even displayed as “full text”. 
4. Has repetitively appeared in other database. 
 
 
Table1: literature searching record 
Data-
base 
Searching 
engine 
Keywords Searching 
in 
Limiters Ob-
tained 
se-
lected 
SAGE Advanced 
search 
Hip protectors 
and hip fracture 
abstract none 4 3 
Aca-
demic 
Search 
Elite 
Advanced 
search 
Hip protectors  abstract or 
author-
supplied 
abstract 
1)full text   
2)year 2003-
2010 
37 6 
PUB-
MED 
Advanced 
search 
Hip protectors 
and hip fracture 
title/ 
abstract 
free full text 24 4 
CI-
NAHL 
Advanced 
search 
Hip protectors abstract 1)full text 
2)2003-2011 
18 2 
Google
le-
scholar 
Hand 
searcing  
literature name none none 11 11 
 
 
 
4.2.2 Critical appraisal on selected literatures 
 
All selected literatures should be carefully evaluated its strengths and weaknesses, and 
then determine its relevance and importance to the undertaking study. This is a process 
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which is taken by reading and re-reading selected literatures, and checking with the 
structured checklist.  
 
Since all articles acquired for this study are quantitative research related to health care 
issues, so the critical appraisal tool suggested by Polit et al (2001) will be employed in 
this literature review study. It means all literatures will be critiqued from five dimen-
sions which are listed below: 
 
1. Substantive and theoretical dimensions 
2. Methodological dimensions 
3. Ethical dimensions 
4. Interpretive dimensions 
5. Presentation and stylistic dimensions 
 
All 26 articles selected from mentioned database have been appraised critically by the 
checklist (see appendix) formed from these five dimensions. Finally 11 articles are tak-
en into this literature review study. 
 
 
Table 2: 11 articles which are taken into review study 
Author Randomized 
type 
Sampling 
size(intervention/ 
control ) 
 Follow-up period 
Birks et al. (2003) Pragmatic   182/184 Mean:14 months 
Birks et al.(2004) Pragmatic 1388/2781 female Mean: 28 months 
Cameron et al. (2001) Individual  86/88 female 18 months 
Cameron et al. (2003) Individual  302/298 female 2 years 
Hallonran et al.(2004) Cluster  40/87nursing home 72 weeks 
Harada et al.(2001) Individual  88/76 female Mean:377 days 
Kannus et al.(2000) individual 650/1075 Over 18 months 
Kiel et al. (2007) * Cluster  37 nursing homes 20 months 
Meyer et al.(2003) Cluster 25/24nursing home 18 months 
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Von Schoor et al.(2003) Individual  276/285 Mean:69.6 weeks 
Woo et al. (2003) Pragmatic  302/352  Mean:18.6/26.3 days 
*Kiel et al (2007) recruited 37 nursing homes with totally 1042 subjects, and each of 1042 subjects was assigned to 
be either right/left sided hip protected. In other words, each of subjects is served as his or her own control. 
 
Birks et al. (2003) suggested that hip protectors did not benefit the older people with hip 
fracture history and living in community. 34% adherence rate was reported, and 6/2 (in-
tervention/control) subjects sustained hip fracture again. One fractured the hip when hip 
protector was worn by falling, backwards. Fear of falling is slightly lower in interven-
tion group than in control group. Reasons explaining the ineffectiveness of hip protector 
could be: 1) low hip fractures incidence, since subjects are relatively “healthy”, 2) low 
adherence. 
 
Birks et al. (2004) published a pragmatic randomized controlled trial (RCTs). Old wom-
en living in community with high fracture risk and fall history were recruited. 39/66 (in-
tervention/control) subjects fractured the hip, 2 of 39 worn the hip protector when they 
fell, and 1 fell backwards. 38% was the optimal adherence rate. It also reported less falls 
and fear of falling were found in intervention group. Conclusion made after data was 
analyzed by intention-to-treat method, that hip protectors provide no evidence of effect 
on hip fracture prevention. Reasons for ineffectiveness in this research were low adher-
ence and low hip fracture incidence. 
 
In Cameron et al. (2001) research, participants were female those with fall history, at 
least one hip without previous surgery, not bed-or chair-fasted residents, from either 
nursing home or hostel. 8/7 (intervention/control) hip fracture occurred; none sustained 
the fracture when protector was worn while falling. 57% adherence rate was reported, 
but it was counted by half of the day. Authors stated that the efficacy of hip protectors 
couldn’t be firmly concluded because of small sampling; however, it appeared that hip 
protectors were technically able to prevent hip fracture, but the key issue is adherence.  
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In Cameron et al. (2003) research, old women living in community with sufficient cog-
nitive function, fracture history and high fracture risk were randomly allocated to either 
intervention or control group.  It was reported that 21/22 (intervention and control) sub-
jects sustained hip fractures. With mean adherence about 53%, 3 subjects broke hip 
when hip protector was worn, 2 of 3 fell backwards. 5% subjects reported adverse ef-
fect. By intention-to-treat analysis, researchers concluded that hip protector prevented 
hip fracture when was worn at falling, but overall effectiveness was not established, be-
cause of incomplete adherence, limited statistics power and poor mechanical capacity of 
hip protectors.  
 
Halloran et al. (2004) introduced hip protectors and related knowledge to eligible partic-
ipants in intervention group, and compared the hip fracture incidence rate with control 
group. 85/163(intervention/control) got hip fractures, and 11 of them fractured while 
using protectors. The initial adherence is 37.2%. Conclusion is hip protectors did not 
reduce the hip fracture rate in nursing home.  Reasons could be: 1) low adherence, 2) 
protectors was not efficacious 3) ones with hip fracture risk were not those most likely 
to wear the protectors. Intention-to-treat was employed as analysis tool. 
 
Harada et al. (2001) examined female subjects who were categorized as living in high-
level care nursing home, ADLs level is better than wheelchair-mobile, and have the 
ability to stand unaided. 1 and 8 hip fractures occurred in intervention and control group 
respectively, and this only one fracture in intervention group did not wear protector 
when he/she fell. Adherence is extraordinarily high, 70% of all subjects were worn 
24h/day. They concluded that hip protector is an effective device for preventing hip 
fracture. But the sampling size was small, and fall severity was unclear. 
 
Kannus et al. (2000) documented that hip fracture risk can be reduced by 60% by using 
hip protector. Subjects were ambulant but frail older people with high fracture risk, and 
living in institutions or homes but need assistance. In total, 13/67(intervention/control) 
subjects fractured their hip, 4 of 13 fractured when protector was worn. Mean adherence 
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is 48%, 17 subjects reported adverse event. Reasons for this optimistic result are: 1) 
compliance rate is preferable 2) hip protector biomechanical capacity is well document-
ed 3) statistics power is high. However, this trial has refilled the subjects when dropout 
occurred, after randomization. 
 
Kiel et al. (2007) conducted a unique trial, which 1-sided, energy-absorbing and energy-
dispersing combined hip protector was assigned to targeted subjects who match crite-
ria:1) nursing home residents 2) attention to walk without assistance or get out from 
chair or bed in past 4 weeks 3) no terminal illness 4) no hip replacement and bilateral 
hip fractures 5) no contagious disease 6) no skin problem 7) hip circumference of 122 
cm or less 8) absence of a nursing home staff recommendation not to enroll. Totally 21 
fractures happened in protected hip and 17 happened on unprotected hip, at least7 frac-
tures happened when protector was worn at protected side. Adherence achieved 73.8%. 
By both intention-to-treat analysis and examination among subjects whose adherence is 
over 80%, they concluded that hip protector had no preventive effect on risk of hip frac-
ture. 16 skin-related adverse events were reported, and mean change in the fear of fall-
ing was non-significant. 
 
Meyer et al. (2003) reported hip protector resulted in 40% relative reduction of hip frac-
ture. This cluster randomized controlled trial was taken in older people who live in insti-
tutions, with high risk of falling and poor physical condition. 21/42 (interven-
tion/control) broken the hip, 4 was wearing the protector at fall event. No adherence was 
reported. 
 
Von Schoor et al. (2003) inspected the hip protector effectiveness by following 561 old-
er participants with low bone density, high fall risk and increasing dependence. Hip pro-
tectors and education were provided as interventions. Totally 18/20 (interven-
tion/control) hip fractures occurred, and 4 persons broke the hip when protector was 
worn. The highest adherence rate was 61%. By both of intention-to-treat analysis and 
per protocol analysis, hip protector was not effective in preventing hip fracture.  
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Woo et al (2003) examined efficacy of a specially designed hip protector which suits 
Asian subjects and subtropical climate. Institutional residents with high risk of fall but 
ambulant were recruited. 2 and 13 hip fractures happened respectively in intervention 
and control group, 1 was fractured with protector. The conclusion was that this special 
designed hip protector could reduce hip fracture rate. And more interesting finding was 
that 77% of subjects believed that protectors against hip fracture in the event of fall. 
 
4.3 Data analysis 
 
“Content analysis is a research technique for making replicable and valid inference from 
texts (or other meaningful matter) to the contexts of their use”, Krippendorff stated in 
his works. (2004, p18). 
 
 
Through content analysis, condensed and broad description of a phenomenon will be 
chased, new insights will be provided, and the understanding of this phenomenon cer-
tainly will be deepened. (Elo & Kyngäs, 2007)  
 
Whilst, as a research technique, Krippendorff (2004, p18) believes that content analysis 
is a reliable and valid means to describe and qualify a phenomenon, if the inference 
which got from text can be replicated and scrutinized. 
 
Content analysis can be applied to both qualitative and quantitative data in inductive or 
deductive way. (Elo & Kyngäs, 2007). Deductive approach works from more general 
theory to the more specific observation, the conclusion logically follows the premise; on 
the contrary, inductive approach moves from more specific observations to broader gen-
eralization and theories, and the conclusion made on the basis of premise. (Aqil Burney, 
2008).  
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Due to the purpose and research questions set for undertaking this literature review 
study, both inductive and deductive content analysis will be taken as the methods to an-
alyze data.  
 
 By inductive approach, it is expected that a comprehensive and reliable picture con-
cerning factors which affect the result of effectiveness examination of hip protectors 
will be obtained.  The approach is employed for answering the second research question 
in this study. And it starts from opening coding, then moves to create categories, and 
ends with abstraction, as Elo & Kyngäs (2007) suggested. 
 
By deductive approach, the previous concept, theory or models are expected to be re-
tested in the new context. This approach, as Elo & Kangäs (2007) discussed, starts with 
establishing a category matrix, and then code the data according to categories. Deduc-
tive approach is used in this study for answering the third research question. 
 
 
5 ETHICAL CONCERNS 
 
Kumar Ranjit cited the definition about “ethics” from Collin Dictionary, as “in accord-
ance with principles of conduct that are considered correct, especially those of a given 
profession or group”. (2011, p242).  Meanwhile he stated there is one crucial ethical 
consideration relating to the researcher should be always kept in mind while conducting 
a research, that is, avoid the bias. (P246-247).  
 
Based on the nature of this ongoing literature review study, the writer puts efforts on 
avoiding any possible bias in aspects of searching, collecting, analyzing and presenting 
the data.  
 
All involved articles were searched from reliable database with identical inclusion and 
exclusion criteria; hand researching articles were collected by cross-referencing from 
any article which takes the similar research questions and which is accessible to the 
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writer; and all selected literatures have been critically appraised by a well-structured 
checking list. 
 
For analyzing related data, qualitative content analysis will be used as the method. The 
analyzing process will be performed under guidances of  Elo & Kyngäs (2007)’. None 
hypothesis is allowed to go along with reviewing and analyzing selected literatures. All 
data which sums up from involved articles would be expressed in an original way as 
much as possible to avoid misinterpretation of original literature. 
 
The result will be presented objectively without any hypothesis, any personal interests, 
and any pressure from the external environment. 
 
This literature review study obtains the knowledge through reading and summarizing 
results from previous researches. It is not an empirical study where human beings act as 
study subjects, or data collected or classified from human beings (Arcada, 2010). Thus 
there is no need to apply for permission from Arcada ethics board concerning this point 
before conducting this study.  
 
 
6 RESULTS OF STUDY 
 
All eleven reviewed articles aimed to determine the efficacy of hip protectors in pre-
venting fall-related hip fracture among elderly people.  Researches have been respec-
tively conducted from year 2000 to 2007 in America, Finland, Germany, Hong Kong, 
Japan, Netherland, two in Australia, and three in UK.  
 
Randomized controlled trials (RCTs) was the fundamental method that has been adopt-
ed in these researches.  However, based on the own research design, the method has 
been performed in different levels and patterns, such as cluster, individual and pragmat-
ic randomized controlled. 
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Sample sizes involved in these 11 trials ranged from 164 to over 4000 persons or occu-
pied beds. Four trials (Birks et al, 2004; Cameron et al, 2001; Cameron et al, 2003; 
Harada et al, 2001) only took female as research subjects. Three trials (Birks et al, 2003; 
Birks et al, 2004; Cameron et al 2003) recruited samples from community, also Kannus 
et al (2000) and Von Schoor et al (2003) partly enrolled their samples from homes for 
elderly or apartment house where assistances can be offered if needed. The remaining 6 
trials recruited subjects from institutions.  
 
The mean follow-up periods were varied from the shortest which was less than one 
month ( Woo et al, 2003)  and the longest which was over 2 years ( Birks et al, 2004).  
 
Interventions in researches mainly were provision of hip protectors to targeted subjects 
or groups, one of them was combined with structured education programme. (Meyer et 
al, 2003) However, in half of eleven trials, information about hip fracture risks, conse-
quences, preventions, issue of hip protectors, and so on, more or less were introduced to 
people involved.   
 
There are totally six researches (Birks et al,2003; Birks et al, 2004; Cameron et al,2001, 
Halloran et al,2004; Meyer et al,2003; Von Schoor et al, 2003) that used SafeHip as the 
experimental hip protector; two of all (Kannus et al,2000; Kiel et al,2007) adopted en-
ergy shunting and absorbing combined hip protector in their researches; Cameron et al 
(2003) undertook the experiment by a semirigid shield hip protector; Halloran et al 
(2004) examined a shell-shaped polypropylene hip protector; and Woo et al (2003) de-
signed a specific hip protector for Asian body build and humid climate. 
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6.1 What results previous researches obtained 
 
This section is concentrating on solving the first question of this literature review study, 
“what results previous researches obtained concerning efficacy of hip protector in pre-
venting fall-related fracture among elderly people?” 
 
All reviewed literatures seek to understand how the external hip protector help in the 
prevention of hip fractures. Since each of the research differed from each other in study 
method, sampling size and resources, follow-up period, interventions, and data analysis 
tool; results obtained from these researches consequently are different, and conflicting.  
 
Six of all researches clearly stated that hip protector is not an effective device in preven-
tion of hip fracture; three researches confirmed that hip protectors could reduce the in-
cidence of hip fractures; Meyer et al (2003) concluded that hip protectors may reduce 
the number of hip fractures, because 40% relative reduction of hip fractures had been 
detected by providing education and free hip protectors to intervention group in his 
study; and Cameron et al (2003) said the overall efficacy of hip protectors was not es-
tablished, but it would prevent hip fractures if protectors were worn at the time of fall-
ing. 
 
 
6.1.1 Negative results of reviewed literatures 
 
There are six researches that reported negative results of effectiveness of hip protectors 
in preventing hip fracture incidence. Four of them are individual randomized controlled 
trial, including two in which participants were enrolled from community and other two 
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from nursing home; the remaining two  trials are cluster randomized controlled in which 
participants were taken from nursing homes. 
 
In four individual randomized controlled trials, Birks et al. (2003) and Birks et al. 
(2004) shared several characters in common, for instance, participants were enrolled 
from communities and numbers of fall and hip fractures were self-reported by partici-
pants and then confirmed by general practioners. However, there were differences be-
tween them, 1) the population and follow-up periods involved in Birks et al. (2003) 
were much less than in Birks et al. (2004) , 2) Birks et al. (2004) only studied women 
population, and data were analyzed by the intention-to-treat analysis. Both of researches 
admitted that low adherence and incidence of hip fractures reduced their study power. 
 
Cameron et al. (2001) launched an individual randomized controlled trial. Samplings 
were taken from nursing home or hostel, and the size was comparatively small. There-
fore they came up with the conclusion---“that hip protectors were not effective in reduc-
ing the incidence of hip fracture in high-risk population”--- was limited by the low sta-
tistical power and incomplete adherence.  
 
Another individual randomized controlled trial was performed by Von Schoor et al. 
(2003). Research team qualified participants by measuring their bone density with ultra-
sound, assessed their risks for hip fractures, and ensured the targeted population was 
those ones with low bone density and high risks for fracturing their hip. Data was ana-
lyzed by both methods of intention-to-treat and per protocol analysis, there was no sig-
nificant reduction of hip fracture incidence was detected. Researchers thought that pos-
sible causes for this negative result including incomplete compliance, and lower impact 
effectiveness of hip protector than expected. 
 
Halloran et al. (2004), Kiel et al. (2007) have executed cluster randomized controlled 
trials in which nursing homes acted as the clusters. Nevertheless two researches were 
totally distinct from each other. Halloran et al. (2004) is an ordinary one in which three 
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kinds of nursing homes were randomly allocated to either intervention or control group 
in a 1:2 ratio. Interventions were well introduced, related nursing staffs were encour-
aged to be involved, and even ineligible residents were replaced by new eligible en-
trants. After all, negative opinion about effectiveness in prevention of hip fracture was 
chased by intention-to-treat analysis. Researchers analyzed that three factors may re-
spond to this result: 1) hip protectors was not always efficacious 2) low level of adher-
ence 3) those most at risk were not those most likely to wear the protector. 
 
Kiel et al. (2007) generated a very unique and original cluster randomized controlled 
trial. For avoiding the potential methodological bias which introduced by cluster and 
individual randomization, Kiel and his colleagues designed the 1—side with principle of 
energy-shunting and absorbing combined hip protector for research objects. Nursing 
home residents were assigned randomly either to wear left or right-side protected hip 
protector. It means everyone acted as his own control. To guarantee reasonably constant 
census of active residents, researchers introduced two weeks run-in period, as well re-
placed resident who withdrew from the study. Also research assistant visited the nursing 
home three times per week, in every shift and days of the week without announcement 
for examining adherence rate. Finally by the intention-to-treat analysis, the incidence 
rate of hip fracture on protected hips didn’t differ from unprotected hips. 
 
   
6.1.2 Positive results of reviewed literatures 
 
There are three reviewed literature confirming the effectiveness of hip protector in pre-
venting fall-related fractures, they are, Harada et al. (2001), Kannus et al. (2000) and 
Woo et al.(2003). 
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Harada et al. (2001) randomly assigned 164 female resident living in nursing home ei-
ther to intervention or to control group. A shell-shaped protector was suggested to wear 
complete 24 hours per day. Though result of this research was positive, yet authors dis-
cussed that sampling size was small and limited generalization of this result in commu-
nity, since it was obtained from high-level care nursing home. 
 
Kannus et al. (2000) was an individual randomized controlled trial which conducted in 
Finland. Participant with high risks of hip fracture but ambulant were recruited from 
nursing home or outpatient care unit. It was reported that risk of fracture can be reduced 
by 60% with mean adherence of 48%. Whereas the drop-out study positions because of 
death, hip fractures, withdrawal of consent or onset of un-ambulant were refilled in this 
study, after randomization. 
 
There was a specially designed hip protector for Asian subject and subtropical climate 
appeared in Woo et al. (2003) research. The conclusion from the research was this pro-
tector and shorts were useful in reducing fractures, particularly in rehabilitation setting. 
However it could not be ignored that follow-up period was short, incidence of hip frac-
ture during the follow-up period was low, and also compliance was mentioned as the 
main problem. 
 
 
6.1.3 Other results of reviewed literatures 
 
There is an individual randomized controlled trial which was undertaken in older com-
munity living women in Australia by Cameron et al. (2003). On an intention-to-treat 
analysis, the risk of sustaining fracture during falls while wearing hip protectors, com-
pared with a fall without wearing protector, was reduced 0.23. Therefore the author 
concluded that hip protectors prevented hip fracture if it is worn in the event of fall. 
Meanwhile, the author discussed, that due to the incomplete adherence, the inability of 
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hip protectors to prevent hip fracture in a few cases and limited statistics power in this 
research, the overall effectiveness of hip protector was not established.  
 
Meyer et al. (2003) concluded in their cluster randomized controlled trial, that protector 
may reduce the number of hip fractures, because “increasing the use of hip protectors 
resulted in a relative reduction of hip fracture of about 40%”. But they also mentioned 
“failure to present adherence rate and fewer fallers in intervention group that remain 
open to various interpretations”. 
 
 
6.2 Which factors affect results of reviewed literatures 
 
This section strives to answer the second research question of this literature review 
study, that “What factors affected results in reviewed researches concerning the efficacy 
of hip protector?” 
 
From reviewed articles, it can be concluded that, to date, evidences from randomized 
controlled trial are not yet determined as to whether hip protectors can prevent hip frac-
ture among elderly people. However it does not necessarily mean that hip protector is 
not an effective device for preventing hip fracture among elderly people, since many 
factors have the potential to reduce effectiveness of hip protectors in the research. For 
clarifying factors which may influence results of hip protector efficacy examination, all 
related items appearing in result analysis from reviewed articles are listed below: (figure 
3) , the inductive content analysis approach is used in this sector: 
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Figure 3: factors may affect results of efficacy examination of hip protector 
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From the figure 3, we can see that adherence rate has a great influence on the result of 
efficacy examination of hip protector. The principle of hip protector is a device de-
signed for protecting great trochanter area by wearing it, thus it is impossible to detect 
its effectiveness without putting it on. It was presented from 30% to 73% of adherence 
in these reviewed articles. In a whole, 6 articles discussed that possible reason for re-
sults of ineffectiveness of hip protectors because of low or incomplete adherence (com-
pliance). Woo et al. (2003) also admitted that adherence is main problem in their re-
search, even though the figures was not reported. Only 3 trials reported satisfactory ad-
herence rate. However, Meyer et al. (2003) failed to state the adherence rate either, but 
they argued that “increasing in compliance may not necessarily relate to an equivalent 
decrease in fractures”, since hip protectors are supposed to be most beneficial for those 
with high risk of fracture.  
 
The second factor could be the sampling size. Big sampling size certainly enhances the 
power of study and validity of application of research result, but it greatly depended on 
funding, sampling inclusion criteria and scientific study capacity of researchers. There-
fore it is not always realistic to have admirable sampling size for study, like it was men-
tioned in Birks et al. (2003), Cameron et al. (2001), and Harada et al. (2001). 
 
 The third factor could be the hip fracture incidence. Supposed hip protector was com-
pliant at the event of fall, participants with high risks for sustaining the hip fracture the-
oretically to be more benefitted, such as Meyer et al. (2003) suggested. This conclusion 
is consistent with findings from Harada et al. (2001) and Halloran et al. (2004). There-
fore when participants were enrolled from community (like Birks et al. (2003) and Birks 
et al. (2004) )  or participants themselves were in comparatively better physical condi-
tions, low hip fracture incidence occurring in the trial is comprehensible. That is one 
reason explaining result of ineffectiveness of hip protector. 
 
The fourth factor which affects the result of examining hip protector efficacy is related 
to sampling processing. In Kannus et al. (2000), the drop-out positions were replaced by 
new eligible entrants after randomization. It was been criticized by Torgerson and Birks 
(2002), since it did not use intention-to-treat analysis.” it violated some important meth-
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odological criteria for sound randomized trial”. Same flaw happened in Kiel et al. 
(2007) in which withdraw participants were refilled. 
 
Other factor involves in presenting result of hip protector efficacy is biomechnical abil-
ity of hip protect itself. Besides Cameron et al. (2001) and Harada et al. (2001), every 
reviewed literature released numbers of hip fracture when hip protector was worn at 
event of fall. Moreover, there is only one participant fractured the hip in intervention 
group in Harada et al. (2001), and this one fractured without wearing the hip protector. 
Involuntarily it generates the question, does hip protector really have the capacity to 
protect the hip? Halloran et al. (2004) and Kannus et al. (2000) gave a negative point of 
view towards this question. 
 
 
6.3 How literatures interpreted in terms of quality of life 
 
This section answers the third research question of this literature review study, that is, 
“how reviewed literatures are interpreted in terms of quality of life”? 
 
According to Bowling (1998, P6), quality of life refers to “individual responses to the 
physical, mental and social effects of illness on daily living which influence the extent 
to which personal satisfaction with life circumstances can be achieved”. It means quali-
ty of life as an item which aims to measure the level of acknowledge of people about 
their own and their life, is supposed to be examined or interpreted from three aspects, 
physical, mental and social aspect. Therefore all reviewed articles will be read through 
again according to these three categories of quality of life. Deductive content analysis 
approach will be adopted in this section. See figure 4. 
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Figure 4: fall, hip fracture and quality of life 
 
 
From this figure, we can see that quality of life indeed includes the physical aspect and 
mental aspect relating to the health of human being that is proven by 11 reviewed arti-
cles. In this case, the physical aspect of life quality embodies fall, injurious falls, hip 
fracture, other fracture, adverse effect reported from wearing the hip protector, and 
wearing hip protector itself. There is no need to explain more about how fall and frac-
ture affect the quality of life in a negative way, since they have been discussed before in 
the study. Moreover, the adverse effect reported from wearing hip protector absolutely 
affects the physical health of older people, since skin gets irritated even broken from 
wearing it. As well, if hip protector is required to be worn all day and night, the discom-
fort resulted from wearing it certainly should be taken into account of physical aspect of 
life quality. Discomfort is one reason of low adherence. 
 
11 articles also demonstrate the mental aspect of quality of life, since codes show that 
77% subject believe that hip protector can protect the hip and fear of falling has de-
clined by wearing the hip protector. It implies that with wearing hip protector, subjects 
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Hip fracture  
Other fracture 
Adverse effect 
Wearing hip protector 
Fear of falling 
Belief in protectors 
 
 
 
 Physical aspect 
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  Quality of life 
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may be more confident in moving, walking out, performing the daily activities by them-
selves, and participating in social life which definitely benefit their mental and psycho-
logical health. Moreover, with wearing hip protector, it may cause aesthetic concerns to 
elderly people. This perhaps affects the mental aspect of life quality in a negative way.  
 
The social aspect of quality of life is not directly shown in this figure. But it can be in-
terpreted from codes which are selected from reviewed articles. When person has the 
sound physical and mental health condition, it without doubt enhances the possibility 
for elderly people to join in the society and preferable social life, it strengthens the 
felling of “social belonging”, which is crucial for everybody, of course, also for elderly 
people. 
 
 
7 CRITICAL REVIEW 
 
Two main weaknesses cannot be ignored in this study. First of all, as a polytechnic stu-
dent, the writer is not yet equipped with knowledge of some research method and statis-
tical analysis tools mentioned in reviewed articles. Though by searching names of them, 
the write has already obtained and learnt about “intention-to-treat analysis”, “number 
needed to treat”, “content analysis process” and “pragmatic randomized controlled tri-
al”, there is still shortage of knowledge on statistical analysis tools. It may result in in-
complete or deficient understanding in knowledge which hides behind the numbers and 
figures in reviewed articles.  
 
Another limitation is that the write is not capable to pursue all materials which may 
benefit this literature review study, since some of them are not available from the Ar-
cada searching engine. 
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8 DISCUSSION  AND CONCLUSION 
 
The efficacy of hip protector in preventing fall-related hip fracture is not yet deter-
mined, since results from existing researches are conflicting. Even though efforts which 
have been put in researches concerning this issue should be appreciated and applauded, 
because the genuine intention behind these researches are promoting the  life quality of 
elderly people, our senior generation, and one day ourselves. 
 
However, there are some thoughts have been inspired by these reviewed literatures. By 
presenting them, the writer hopes to enlighten the future research with research ideas or 
topics. 
 
First of all, there are three articles (Birks et al.,2003; Birks et al. 2004; Cameron et 
al.,2003) reported several cases that participants fractured hip with wearing the protec-
tor at the time of fall, backwards. As we all known that hip fracture is mainly resulted 
from a sideway fall which impact from the fall directly exerts on greater trochanter area. 
How backward fall results in hip fracture, is this just coincidence or there is some 
mechanism? This is an undiscovered field which needs to be explored in the future.  
 
The second issue is still concerning the case of hip fracture when hip protector was 
worn at falling. Suppose, the purpose of research is finding out the real efficacy of hip 
protector in preventing hip fracture; so is it more reasonable in the future research that 
main outcome of trial measured by the item” number of hip fractures when hip protector 
is worn at time of fall” , instead of the item ” number of hip fractures”? 
 
In conclusion, totally 11 randomized controlled trials were read and analyzed for ex-
ploring the efficacy of hip protector in preventing fall-related hip fracture among elderly 
people. Until now, the overall efficacy of hip protector is not established yet, since re-
sults from reviewed articles are conflicting. But it has been explored during the litera-
ture reviewing which factors influence the result of efficacy examination of hip protec-
tors, they are, adherence, hip fracture incidence, sampling size and resources, sampling 
processing, the biomechanical capacity of hip protector, and person with high risk is not 
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always the one wearing the protector. Meanwhile, quality of life concerning the issue of 
hip fracture and hip protection were examined from physical, mental and social aspects 
in these 11 articles. 
 
Moreover, there are two suggestions for the future research concerning the hip protector 
efficacy are: 1) the connection between backwards fall and hip fracture should be ex-
plored; 2) the item of “number of hip fracture when hip protector is worn at the time of 
fall” supposed to be measured as the main outcome of trail which aims to investigate the 
efficacy of hip protector instead of the item “number of hip fracture”. 
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10 APPENDICES  
 
First step: substantive and theoretical dimension                                   Yes            No 
1. Does research question contribute to existing body of knowledge? 
2. Is there an appropriate study design? 
3. Does research question fit for larger theoretical context? 
Second step: methodological dimension 
1. Is research question well addressed by designed method? 
2. Are the criteria for sampling well documented? 
3. Is the method for sampling appropriate? 
4. Is there bias in sampling? 
5. Is the sampling size adequate? 
6. Is the way for data collection the best one for solving research question? 
7. Is the data analysis suitable for this research? 
8. Are tables and figures understandable and logically presented? 
9. Are the results clearly presented? 
Third steps: ethical dimension 
1. Is there any ethical problem in the research? 
Forth steps: interpretive dimension 
1. Is there conclusion or interpretation for all important results? 
2. Is there any limitation of research been discussed? 
3. Is there any explanation for results been discussed? 
4. Is there any recommendation or/and implication for practice been discussed? 
Fifth steps: presentation and stylistic dimension  
1. Does the title adequate capture the key concepts of the research? 
2. Does the abstract adequately summarize the research problem, study methods 
and important findings? 
3. Is the writing in research clear, concise and well organized? 
  
 
